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| NTRODUCTI ON

The 1982 Labor Standards Application project (ES-8-14)
proposal submitted and accepted provided for the
application of engineered |abor standards to work perforned
1) by the crafts in the Pipe Fabricating Shop and the

El ectrical Shop and 2), by the electricians aboard ships
Labor standards were to inpact upon Scheduling, Planning,

manl oadi ng, and performance monitoring

The intent to continue application of |abor standards
uninterrupted from conpletion of the PGG Contract into the

ARS-50 program required adjustment due to protracted

contract del ays.

Wi le peterson Builders (PBI) intended to utilize the
sequency for applying |abor standards described in the
proposal (i. e., pipe fabricating shop, electrical shop, and
installation areas), contract delays and a resulting |ack
of work necessitated the requests for and approval of the
foll owing nodifications
1) A no-cost extension of the FY-82 labor standards data
program contract to August 15, 1983, and continued
access to the H B. Muynard “MXST Conputer System for
the sane period.
2)An  authorized substitution of work involving
conmencenent of a portion of the FY-83 work

(application of labor standards in the blast and



paint booths) in lieu of the originally Proposed
application of |abor standards to pipe installation
aboard ship.

3) Intent to apply labor standard data in both
electrical and blast/paint booth areas in Phase |V of
the SP-8 program
Prior to deferring installation of |abor standards in
the electrical craft area to the FY-83 program
pre-installation wrk was conducted. Charts and pick
of f sheets were devel oped during this time to
accommpdat e detail ed analysis and “categorization” of
ship board electrical systenms data. Mnthly Project
Progress Reports continued to include status
conditions on the” electrical area until m dway
through the FY-82 program At this time, conditions
warranted deferring installation of |abor standards
in the electrical area, and contract enphasis was
focused on the blast and paint operations. Since the
conpletion of the FY-82 program pre-installation
work in the electrical craft area has been conpleted
and is ready to proceed with installation in the

FY-83 program

A. PRI MARY OBJECTI VES

The primary objectives of the labor standards

devel opnent phase were to:



1. inprove facilities and equi ~t
utilization
2. inprove manpower use effectiveness

3.inmprove quantity of blasting and painting through

identification of nost appropriate equipnent. and

net hods |

METHODOLOGY

To insure the devel opnent of applicable |abor
standards for blast and paint booths, a conbination of
Planning observati on, recordkeepi ng, and eval uation
was required. Items listed below outline the steps
involved in the process.

Establish linkage With interacting departnents. A

meeting was held with the departnment supervisors to
explain the |abor standards devel opment program and
request supervisors’ cooperation and feedback. This
meeting initiated background work to enable |abor
standards to be devel oped for the blast/paint broths.
Chserve blast/ptit booth utilization. The

I ndustrial Engineer observed work going through the
booths, noting: the types of work comng in, the
arrival tinmes for each type, and the related level of
shop utilization. The objective was to detenine
shop capacity and to be able to project potentia
shop loading and scheduling procedures.

Record the work” nethods. The net hods were recorded

to enable the observing analyst to review the process

and its sequence.



Review the work methods. To insure the utilization

of the best possible work methods , each recorded

sequence was reviewed for conpleteness. At this
poi nt, methods were also analyzed for potentia

| mprovement s

Break down jobs into neasurable el nments. After the

proper method was established, the jobs were broken
down into snaller elements called_sub-ops. For
exanpl e to blast a plate would be the job, but to
prepare the operator to blast would be a

portion/element of the job, or a sub-op. Sub-ops are

combined to forma job or an operation.

Establish tinmes for manual approved nethods. Times

were established per sub-op for the manual portions
of each job. A predetermned tine system (Mst) was
utilized.

Col | ect process/machine tires. Time data for running

of equipment (also called cycle tire) had to be
collected. These time elements are process
controll ed and were established Using a stop watch.

Val idate the process/machine tinmes. Follow ng review

of process/nmachine tines and conpletion of necessary
equi pent/operational . adjustments, tinmes were once
again validated against the originally established
tims . Once validated, accurate tinmes were added to
the |abor standard.

° Determine job mamning requirements. Throughout the

establishment of the |abor standards, manning

4



requirenents were documented for €ach job in relation
to nunber of personnel necessary to satisfactorily
conplete a job. The goal was to ensure that one
person worked on a one-mm standard, two on a two-nan
standard, etc. thus reducing tbe practice of over
manni ng

Devel op_pick off sheets for estimating. Initia

stage data gathering of manual and process times was
recorded on individual sub-op charts (for exanple
prepare operator to blast). when these charts were
conbi ned, the sub-ops, when listed properly, would
make up an operation. The times frcmthese sub-op
charts were conmbined to form pick off sheets. The
conbined times on the pick off sheets were called

| abor standards for a particular operation/job.

Devel op | abor standard. The raw tinmes (mnual and

machine for conpletion of operations) were adjusted
by adding both a personal, Fatigue and Delay Factor
(PF&D) and a non-process factor. The PF&D factor
represents a conpany w de percentage, and the
non-process factor was derived from a work sanpling
(work sanpling is a random observation technique
whi ch measures and anal yzes work). The actua
non-process factor represents the ratio of those
random observations representing delays in elenents

of work to the total number of random observations.



"Devel op Work Managenent Manual (W) .  The final step

in the devel opment of |abor standards was the
assenbly of all data into a Wrk Managenent Manual
The WWM was distributed to participating yards for
transferability purposes, and covered topics ranging

fromyard policies and procedures to the actual |abor

standards. The sections of the WM are:
1) Scope
2) Standard Practices and Policies
3) Facilities and Equi pnent
4) Layouts and Material. Flow
5) Process Data
6) Manual Met hods
7) Standard Time Cal cul ations
8) Data Synthesis and Back-up
9) Allowances

10) Standards Application

| MPROVEMENTS RESULTI NG FROM THE PROGRAM

Many inprovenents were initiated as a result of devel oping |abor
standards in the blast/paint booths. Seven of these
i mprovements are described bel ow.
A, SELECTION OF BLASTING KIT TO OBTAIN A NEAR-VH TE
SURFACE AND PROPER PROFI LE FOR PAI NTI NG

PBI had initially used a 50/50 mixture of #18 and #25



size steel grit to blast an intended 3 mil profile. In
actuality, a 5to 6 ml profile resulted, prviding
pockets too deep for the thickness of paint required on
the plate. Excess paint nust be used if the profile is
too deep, and nore tine is required to paint the deeper
profile. Since profile depth is relative to intended
paint coverage desired, changing to a #40 size grit
provided the desired 3 nil profile, saved paint, and
cut wasted tine.

B. | NOREASED GRI T STCRAGE AND PROVI DED MCRE BLAST MORE BLASTING HOURS
PER SHI FT
Prior to involvenment in the program only four of a
possi bl e eight hours could be utilized for blasting,
the remaining four hours were spent cleaning up grit.
The desired average of blasting time per shift was a
m ni mum of six hours, and to address this problem two
changes were ride.

1) Git storage capacity was doubled by, adding
hoppers (PBl doesn’ t have an automatic grit
recovery systemto return grit to the pressure
hopper for re-use). The additional hoppers
allowed nore time to be spent blasting per eight
hour shift.

2) Athree (3) man crew vas found tobe nore
productive, using two (2) blasters and one (1)
for grit clean up. The clean up operations could

not keep pace with the blasting, but did allcw



for the recycling and clean up of grit during the
bl asting process.

c. | NSTALLATION OF A BLAST BOOTH VACUM RECOVERY SYSTEM TO
| MPROVE PI CK UP OF BLASTING GRIT FRCM LI KE AREAS
OF SHI P SECTI ONS
The | abor intensive nethod of grit recovery formerly in
use required shovels, brooms and other hand recovery
met hods fol |l owed by a pressurized air bl ow down of
surfaces. The new grit recovery systemutilizes a
vacuum and suction hose which can be noved into pocket
areas to speed up grit and dirt clean up. The grit is
returned to the blast unit after filtering for reuse

D. UTILIZATION OF A SCOOPER AND POAER SWEEPER CCMBI NATI ON
FOR FLOOR CLEAN UP
Use of the blasting booth for |arger ship sections
required a change fromthe former shovel and broom
clean up of the blasting booth floor. The increased
volme of steel grit proved too fatiguing to lift and
required too nmuch time for floor clean up. A Bob Cat
front bucket |oader is now used to scoop up the bulk of
the grit and return it to the hopper and a power
sweeper follows cleaning up the remining grit. Cean
up time was substantially reduced therefore, increasing

the amount of work passing through the blast booth.



E. | MPROVED BLASTING OPERATOR S CLOTH NG FOR SAFETY

Several changes in the blasting operation necessitated
an upgrade in protective clothing for the blast
operator:

1) Use of steel grit rather than sand for blasting -
when nost bl asting operations noved from outside
into the blast booth, steel grit replaced sand as
the blasting medim Sand tends to break up on
impact, into fine dust-like particles, and has
fittle rebound. Steel grit, while it does break
up sonmewhat, tends to bounce off the surfaces
like pellets shot froma gun, and the usual
protective clothing does not provide for adequate
safety.

2) Use of a larger Venturi blast nozzle increased
release of grit by almost 50 percent, conpounding
the effect of the steel as it inpacted on the
operator. The new clothing provided for the
operator gives the needed protection fromthe
grit and allows the operator to feel M0re at ease
during the blasting operation.

F. PRODUCTIVI TY | NOREASED AND SAFETY FEATLRES FEATURES ADDED
Three additional changes outlined Pel ow improved
productivity 30 to 50 percent and & SO inmproved worker
safety.

1) The change froma 7/16” to the 3/8" and 1/2”

i nproved Ventur'blast nozzles increased the flow

of grit and therefore increased productivity.



Being able to cut off the grit as soon as the
handle is released is an inportant safety
feature. This feature was nmade possible with the
installation of a dead-man hand switch on the
nozzle. This switch would cut off the grit at
the blast machine pressure tank rather than at
the nozzle, elimnating the weight of grit that
woul d have been in the line. This reduced weight
all ows the operator to re-position the hose nore
quickly with less fatigue (the grit hose can be
more than 50 feet long and two to four inches in
diameter - if loaded with grit it is extrenely
heavy to nove).

Facilities were inproved to provide the 100 PSI
(up frcm 85 PSI) air pressure to the blast units
needed to do an adequate job of blasting.
Pressure was stabilized to provide constant
production capacity, air dryers were installed to
reduce noisture problems in the system and
prevent grit caking, and airline filters were
installed to prevent the system from plugging

These changes permitted snother production

PROJECTS FOR | MPROVI NG PRODUCTI VI TY

Two projects currently being considered will have a significant

i npact on increased productivity and reduced cost in the paint
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A LOOSE PARTS PAINTING FACILITY
The curing (drying) process for loose Parts will be
speeded up by phacing parts into an oven imediately
after painting. This process should enable the parts
to move out of the facility five to six times faster
than under the present process. The greatest
improvement will be an increased curing tinme, which
under nomalair drying could take up two days.
This will substantially reduce the effect on the
surface by dust and dirt, and inprove paint surface
quality.

B. PLURAL COVPONENT PROPOPTI ONING SYSTEM
Use of a plural conponent proportioning system could
i mprove productivity up to 35 percent by reducing the
time required for mxing and handling of paint and
cleanup. The airless spray system could also reduce

paint usage up to 20 percent.

BI AST/ PAINT CRAFT AREAS

A Use of cuter MOST was as follows:
1. loading data into the conputer for storage

and availability to all yards as transferable

i nformation
2. calculating standard times on sub-operations

3. reviewing nethods (on a very limted basis)

4, producing the manua

5 estimating (mnor use)

11



VII.

APPRAI SAL OF MEASURABLE BENEFI TS |N THE BLAST/PAD | T BOOTH AREAS

Productivity has increased dranmatically in the Blast and Paint
Shops as a direct result of this program Usage of these shops
prior to this study was linmted and productivity data was

nonexi stent. For these reasons were unable to docunment precise

gains .

APPLI CATI ON  OF LABOR STANDARDS | N THE PI PE FABRI CATI ON SHCP.

Actual application of the devel oped |abor standards proceeded in
three phases: the translation of pilot project techniques and
procedures to everyday use, the revision of pick-off sheets and
time reporting sheets, and the integraticn of the computer for
pi pe shop planning and operations recordkeeping.
A. BACKGROUND OF LABOR STANDARDS DEVELOPMENT IN THE PI PE
FABRI CATI ON SHOP
Labor standards for the Pipe Fabrication Shop were
devel oped during Phase | of the SP-8 program In
Sept ember of 1981 a pilot program sponsored by MARAD
through the SNAME Panel SP-8 was conducted at PBI. The
purpose of this program was to deternine
°whet her scheduling standards could be devel oped from
MOST | evel times (plus a non-process factor to include
real world considerations ) resulting in realistic
predictions of “will cost” charges for production
wor k;
° whet her scheduling standards could be applied

efficiently for |oading work in a shop; and if so

12



°whet her mechanics could performto the predictions of
schedul i ng standards.

This pilot program established that:
schedul i ng standards coul d be devel oped that
realistically predict production "will cost” charges
scheduling standards can facilitate shop |oading;
mechani cs can perform to scheduling standard
predi ctions;
| abor charges could be reduced by as nuch as two-
thirds of previous expenditures for the sane quanti~
of work.

B. INITIAL APPROACH TO THE APPLI CATI ON OF LABOR STANDARDS
I NTO THE PI PE FABRI CATI NG SHOP DURING THE FY-82 PROGRAM
PBI's Industrial Engineering Departnment had applied the
| abor (scheduling) standards to all work performed by

the Pipe Fab Shop during the pilot program The H B

Maynard Labor Standard Cassification Charts [(appendix

E) that were used as a basis for the application of the
scheduling standards during this Pilot program were
deemed to be inappropriate for everyday use in the Pipe
Fab Shop for these reasons:

1. W did not fully understand how the data for the
classification charts was conbined. 1ne charts
were devel oped by the H B. Mynard consultant
using our devel oped data. The Industri al

Engi neering Department was not involved in the

13



procedure for developing these charts. It was
difficult for our departnent to help the
Production Control Departnent inplenent these
charts when the back up data for the devel pnent
of the charts was unknown.

2. It was decided that the use of the H B. Mynard
classification charts would be too time consum ng
in assigning the standards to the work orders.

3. The classification charts were not as accurate as
we wanted. These charts were devel oped using
averages and the nunber of occurrences as a
basis . W felt that charts could be devel oped
that woul d have unique values. Instead of
averages, each operation had it’s own value. with
this idea in mnd, charts were devel oped in the

bendi ng and fabrication areas with each operation

having a specific tinme (appendices E-1,| [E-2, [and
hese charts, because they were devel oped

jointly by the Industrial Engineering Dept. and

Production Control, could be used to apply the
standards to the Pipe Fab Shop on an everyday

basi s

4. A need for an in-house shop planner devel oped as
the result of the application of |abor standards
The Industrial Engineering Departnent expected
this need to devel op, but Production Control was
alittle hesitant. Wien it was realized by

Production Control the amount of tine required to

14



affectively apply the standards and nonitor the
production feedback information, a permanent

i n-house shop planner was assigned to the Pipe
Fab Shop to apply standards to the work orders,
schedul e work through the shop, and nonitor the
resulting production feedback.

During the Pipe Shop Pilot program a very useful
tool developed by the Industrial Engineering
Departnment that had an inpact on the success of

the program was an "Enpl oyee Ti mekeeping Chart”

(appendix D).

a) This formwas given to each enployee in the
Pipe Fabricating Shop to keep track of the
amount of time spent on each detail. The
form was broken down into fifteen mnute
increments for time reporting

b) The enployee would list the work order
nunber being worked on, the pipe detail
being fabricated, the type of operation
being performed at that time on the pipe
detail (i. e., bending, saw ng, inspection,

etc.), and if he had a delay or was doing
some sort of special work a colum was
provided for an explanation.

c) The infomation reported back to the
Industrial Engineering Dept. via these tine
sheets was used to conpare the estimated

times to the actual tines.

15



d) The explanation columm proved to be hel pful
inthe identification of some bottlenecks
that were taken care of during the Pilot
Program

e) The Pipe Fab Shop supervisors recognized
the fact that these time reporting sheets
could be used as a supplement to the
present time reporting system The time
sheets, whan used in conjunction with the
present job cards, would elimnate the
chances of m scharging.

f) On this basis the supervisors decided to
adopt the idea of the time reporting form
and inplenent it into the fab shop as part
of their everyday operation procedure. A
few changes were nmade to the original idea
to break the information down into finer
bits of useful data.

g) Appendix F is the present form used by the
entire Pipe Shop ona daily basis. As can
be seen, colums were added to reflect the
amount of rework tine caused by hunman error
and the anount of “E’ time (added time
caused by engineering changes such as
ECNS) . The enployee will also check
whether the job is conpleted or partially
fini shed

h) At the present time these time sheets are

being used as a replacenent for the job

16



cards. The information from these time
sheets is fed directly to Payroll for the
devel opnent of the enployee’s paycheck.
The extra work of filling out individual
job cards was elimnated.

c. Wth the influx of a large nunber of ECNs (Engineering
Change Notice) the labor standard originally applied to
the work became obsolete. \Wen canparing the estimted
time to the actual time on the work orders that were
affected by .ECNs, which was alnost every work order on
the first hull, there were sizable discrepancies. The
reason for the discrepancies was the fact that the ECNs
were not reflected in application of the origina
standard (the standards were applied long before the
work was released onto the floor).

1. The ECNs that were rel eased before work started
were included in a revised estimte but the
mpjority of ECNs care after the work was in the
production process. - ECNs began caning down
to the shop in large nunbers causing the shop
planner to fall further and further behind in hiS
work. Al the updating of original estimtes was
done manual Iy by the shop planner. The help of
the |I.E Departnent was requested.

2. The shop planner was being held accountable for
any variance between the estinmates and actua
times greater than 15% This 15% variance was

not common at PBI, but because of the use of

17



standards in the Pipe Fab Shop, the conpany
decided to set-paraneters to nonitor the
effectiveness of the standards
a) The resulting reports were conparing
estimated time to actual tine plus rework
time that was not include the original

estinate

.b) The ECN problem actually planted the seed

for the need of a conputer to assist the

shop planner. The computer will be

di scussed later in this report.
LABOR COST CONTRCLS
One of the major goals to aimfor when inplenenting a
| abor standards program such as the one in the Pipe Fab
Shop is that of controlling |abor costs. As PB
continued on with the standards programin the Pipe Fab
Shop ot her possible controls could be seen on the
horizon with just a little nore thought and work.

1. For exanple, up to this point there was no set
procedure for the control of piping details after
they left. the Pipe Fab Shop.

a) The volme of work going out of the shop
and into storage and then out of storage
and into the boat resulted in “lost”
fittings from conpleted details. The term
| ost coul d nmean either that the parts were

m spl aced, or that they were used in

18



anot her system because those parts were
m ssi ng
b) The shop devel oped a storage and tracking
Systemto elimnate the problem A
procedure was set up to require a uarco
(appendix X) before any piece of pipe
and/or fittings could be noved. The UARCO
had to have such information as: where and
by whom the piece(s) are roved, when the
nmoverment takes place, and who OK'd the
move. Specific areas wthin the warehouses
were identified and given a |ocation nunber
whi ch appeared on the UARCO s for tracking
purposes. The boats also had their own
unique identification number to track the
pi eces after they |eave the warehouses.
2. At the sane time the tracking system was being
devel oped, it was decided to refine the
i nspection procedure. The inspection operation
was nmoved out of the Fab Shop and into the
war ehouses. \Wen the details were noved from the
Fab Shop to the warehouses, they were randomy
i nspected before storage. Myving the inspection
peopl e out of the Fab Shop opened nmore area for
fabrication and other needed support services
such as taping, capping, and identification of

pieces. The details, when inspected, would be

19



entered into the books as inspected, stored, and

ready for installation.

Wth the devel opment of procedures for

i nspection, storage, and tracking of pipe

details, a huge volnme or paperwork and

bookkeepi ng emerged. Five sets of books were

kept by five different people in five different

| ocations: Pipe Shop, planner, warehouse,

i nspection, and on the boat. Lack of centralized

control caused disagreenment in recordkeeping.

This was a second argunent for the inplenentation

of a ccnputer into the Pipe Fab Shop

At this tine, use of a conputer to aid the shop

pl anner was suggested. There was resistance by

upper nmanagenent because of |ack of awareness of

the amount of manual paperwork and bookkeepi ng

that was required to have the control that the

shop demanded

a) the shop planner and shop supervisors wth
support fromthe I.E Department, convinced
PBI to set up a conputer for the Pipe Fab
Shop as a pilot programwith the
possibility of using simlar prograns in
ot her shops.
b) During this planning stage to conputerize

the shop planning function, many side
benefits were developed to aid the

justification of the computer.. Sone of

20



these side benefits were: handling of

ECNs, monitoring the inspection of pipe
details, tracking the details fromthe tine
of fabrication until installation in the
boat, and the elimnation and centralization
of record keeping.

c) At this point the question was asked, “If
the computer is going to be used for the
above purposes, then why couldn't it also
be used to assign standards?” Wth this
in mnd the shop planner and Industrial

Engi neering Departnent took the original

standards pick-off sheets (appendices E-1, |

E-2|| E-3)| and adapted them for ccnputer

use. The cauterized version of the
standards pick-off sheets is called

“Bending and Fabrication Chart Mintenance”

screens [(appendices  J|& K[| The charts

were redesigned in a manner that did not
affect their reliability or validity
5. By using the Bending and Fabrication Chart
Mai nt enance program the shop planner can
automatically assign standards per detail by
calling out the type of material, the dianeter,
the nunber of joints, and/or the nunber of bends
A non-process factor is also added to the
standard time automatically to make it realistic.

Wth the inplenentation of the conputer into the

21



Pi pe Shop planning function, the record keeping,
tracking, scheduling, and assigning of standards
that formerly was done nanual |y can now be done
automatically with greater speed and accuracy.

a) For exanple, with the capability of the
conmputer to do the tracking function, four
sets of hooks were elimnated along wth
bookkeepi ng tasks of four men

b) One person controls all information going
into reports and they are updated on a
daily basis.

6. This is not a case where conputers elinnated
workers, but it did release themfor nore
productive tasks. In the past, supervisors
were required to estimte the percentage of
job conpletion. Wth the conputer, this
percentage is already calculated by dividing the
actual tinme reported by the current estimte
whi ch has been established by |abor standards :

a) Because of the accuracy of the |abor
standards, the percentage of conpletion
tends to be nore accurate

b) with the information fed into the conputer
and the progranming selected, the reports
used in the past are easily accessed. An
added benefit would be the opportunity to
view the data frecmdifferent angles to get

an expanded picture of the shops production

22



status . An exanmple of this expanded
picture is the capability of the shop to
know what is installed and what is ready
for installation.
PRESENT COWM TMENT |IN THE MARAD PROGRAM
The present commitnment for PBI in the MARAD programis
the application of labor standards into both the
Pai nt/Bl ast Booths and the Electrical Shop. The |abor
standards for both areas are being designed for
application by conputer with programng simlar to
that of the Pipe Fab Shop. Along with the ease of
| abor standards application, the computer will also
offer the elenent of control over costs. A sanpling of
sum prograns being used in the Pipe Fab Shop are
included in the appendix. An explanation of these
progranms W |l help in understanding how the conputer is
being used in the Pipe Fab Shop, as well as the contro
the shop has over its production costs. It should be
noted that nost figures in these screens are "dummy
figures” that had to be entered in order to get the
programs to print out as they would appear on the
screen.

1. Appendix G Work OQrder Detail Mijntenance The
shop planner uses this programto assign the
standards to either a pipe detail sheet and/or an
SIS sheet. An S1S sheet is a “Supplenentary
Instruction Sheet. ” It shows only pipe that is

bent on the Conrac bender. It is also later used
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2)

as a pipe detail sheet for fabrication. The
planner will use the “Fab CD #* colums 1O assign
fabrication standards. (The “Fab CD. #* Means fab
code which asks if it is ajoint, flange, Olet,
or cut, and indicates how many of each). At this
paint, the information fromthe pipe details is
entered and, the planner will code the conputer
when all the pertinent data is conplete. The
conputer will then go to the “Fabrication Chart
Mai nt enance” program and assign the appropriate
standards to the detail. The information entered .
for "mat'1 type code”, “pipe diameter” and “# of
bends” will direct the conputer to assign the
bending standards from the “Bending Chart
Mai nt enance” program After assigning the
standards for fabrication and/or bending, the
conmputer will automatically assign non-process
tim . The rest of the screen is self-
expl anatory. Mst of the other “report
generating” programs are dependent upon this
information being fed into the conputer. This
programis the driving force behind most of the
ot her program
Appendix H Contract/W Display and Mintenance
Thi's program gives the viewer a conplete overview
of the fabrication progress made by contract/hull
The screen has the scheduled start and finish dates

for each hull. The first colum is the fabrication
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hours per hull and the second colum relates to the
bendi ng hours per hull. The original estinmated
hours are, as indicated, the original estinmate

The current estimated hours are the origina
estimate plus the added tine generated by
"pre-fabrication engineering changes." The

"actual ", "rework", and "E" hours are the hours

charged to the work order as reported on the

enpl oyees’ time sheets [appendix F). Rework hours

are added hours caused by human error and E hours
are additions caused by "post-fabrication
engi neering changes.”
3) Appendix |: Wrk Oder Mster Display and
Mai ntenance. This programis a finer breakdown of

the Contract/Hull Display and Maintenance

(|appendix |-|).| Wth this program the planner can

update the work order as a whole. Sone options

are changing the number of details involved, stop
work and explain why, and list the work order as
conplete or partial without closing the work

order. This screen is sinmlar to appendix H
because he/she could add (a), change (c), O
reopen (R) the work order to KeeP its status

updat ed.

4) Appendix J: Bending Chart Maintenance The

information is drawn frcmthis program.as directed

by appendix G  Depending on what bender is used,

Geenlee (G or Conrac (C), wll dictate which
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bending chart will be utilized. - There are separate
charts for the two benders. The Greenlee chart
will have tbe possibility of added time for resin
fill. This Possibilty will be dictated by
information added in the “Resin Fill (Y/N" slot in
appendix G ‘ The standards which are dumy figures
are in ninutes and have the P, F&D tine already
figured in. This chart along with the next chart,
“Fabrication Chart Mintenance, " was redesigned to
be used in the conputer. They are a condensed form
of the charts that were used manually.

5) Appendix K: Fabrication Chart Mintenance

This program as is the case with the Bending Chart

Mai nt enance program is directed by the Work Order

Detail Maintenance program (appendix G . |There are

also two fabricating charts for bronze (B) and
steel (S). Again these dummy tines are in mnutes
with the P F & D tine already included. As is the
case with the bending chart, the standards are
assigned strictly by frequency of occurrence
(Exanple: If there were four 2“ joints, the
standard time woul d be 68 mnutes wthout the

non- process factor).

6) Appendix L: Wrk Order Detail Installation

When a pipe detail is put into the boat, those

details are then listed as installed. This program

gives the supervisor and planner a quick reference

for checking what is installed. The date on which
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the detail was installed is also listed. This
program can be used as a quick check in the case of
a fabricated pipe detail that can't be found. One
possibility why the detail may not be found is that
it may have already been installed. This program
will answer that question. In the past, details
were installed but not noted. When the details
could not be found, instead of checking on the
boat, new pieces were fabricated which resulted in
duplication of work. This program elininates that
possibility.

7) Appendix M Wrk O der Detail UARCO Majntenance
This screen will give the viewer an update of all
pipe details pertaining to a particular work order.
When viewing this screen the supervisor or planner
can tell if the detail is bent and/or fabricated;
if they are inspected; if installed; |ocation of
detail, whether they are still in the warehouse or

on the boat; which UARCO s were used to nove the
details; and the last date that the detail vas
updated. Along with the above information, specia
information that may affect the detail is also
listed. In other words, this screen presents the

updat ed, overall production status of each detail.

8) Appendi X N Work Oder Detail ECN Update The

detai |l update screen is used by the planner to

continually keep pace with the influx of ENCS into

the production process. The screen will list the
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| atest ECN affecting a particular detail. The “New
ECN colum is where any newy issued ECN is tied

into the affected pipe detail.. The screen can al so
be used as a quick reference to a particular ECN to

be revi ewed.

9) Appendix o: Contract Schedules By listing a

10)

particular work order, the planner can review the
scheduling for that work order for the conplete
contract. Many of the piping systens are broken
down by phases, which are dictated by modul ar
construction. The programw |l [ist by work order,
the start and finish bend dates, along with the
Start and finish fabrication dates. The planner
uses this tool to schedule his work through the
shop .

Appendix @ Daily Wrk Sheet Entry This program

will be used to replace the present job cards. The

information for this programis picked cff the

enpl oyee’ s daily worksheet [appendix F).| Fromthis

informaticn the supervisor or planner will be able
to see what details were worked on by whom and
when. The amount of tine per detail is also listed
on the enployee’s worksheet. This can be used by
the Industrial Engineering Department to check the
actual time against the reported tine. This entry
wi Il show an explanation by the enployee for “F
and “R work. “R being rework caused by human

error and “E” used to indicate rework caused by
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11)

12)

engineering changes. |f there are nore than 480
mnutes reported on an enployee’s worksheet, and
the enployee was scheduled for eight hours of work,
the conputer will not accept that nunber unless the
pl anner overrides the figure. This is a security
feature built into the conputer to elimnate the

el ement of human error. The reports generated by
the Daily work Sheet Entry will then be sent up to
Payrol|l to devel op the paychecks. This elim nates
the step of filling out job cards and sending them
to Payroll. Also, on the enployee’s worksheet,
he/she will indicate whether the detail is

conpleted or partially conpleted.
4pendix R Work Order Detail Display This

display screen will pull together all informtion
entered in the other programs pertaining t0 a

certain detail froma particular work order. The
contents of this screen are self explanatory. If
the planner or supervisor w shes to Know all the
updated information and status of a particular

detail, this is the screen he/she would call upon

Appendix s: Work Order Status Disrlay As the

title states, this screen displays the current
status of each detail froma particular work

order. The information appearing on the screen
will informthe viewer if the SIS sheet is bent and
inspected, and if the pipe detail is fabricated and

inspected and if the detail or SIS is jnstalled.
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It would also show any special information that

woul d affect the detail or S1S sheet, the present

| ocation of the piece, the UARCO that noved the

piece to its present location and the date it was
stored. This screen is used in the tracking of

pipe details after they |leave the Pipe Fabrication

Shop. This is a valuable tool when an ECN or other

me of revision is released affecting a fabricated
pi pe detail.

Appendix T: Work Order Details Ready for

Instal lation This programis very useful for the
supervisors in the installation area of the Piping
Departnent. When a detail is ready for
installation, the computer will autonmatically
transfer the pertinent informaticn pertaining to a
particular detail over to this programto aid the
installation supervisors in scheduling their work
It also tells tbhe supervisor where these details
can be found

Appendi x U. Work Order Delays This screen is

very sinple and will list all work orders that are
del ayed. when the planner is asked the status of a
certain work order, this is one tool he/she could
use to make sure it isn’ t delayed. If the work
order does show up on the screen, this wll
indicate to the planner to check further to see

what is causing the delay.
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15) Appendix W Wrk Order UARCO History The UARCO

History program will keep track of all UARCOs, and
what details they may have affected. Wth this
program the details can be tracked by UARCD s. A
UARCO i s needed whenever an itemis to be requested
or moved. For exanple, in appendix Wdetail BBE
was nmoved to the Stone Basenent on 9/26/83 on UARCO
999999. On 10/11/83 the same detail was noved back
to the Pipe Fab Shop for rework on UARCO 3194109.
@ 10/ 13/83 the detail was noved back to the Stone
Basenent for storage on UARCO 207674. W 11/8/83
two pieces of BBE were noved out to the boat using
UARCO 319790. This is an exanple of how details
can be tracked by UARCO

16) Appendix Y: Wrk Oder ECN History The ECN

History programwill list all ECNs affecting a work
order. The listing will also show what details
frmthe work order are affected by which ECNS.
Sormetinmes one ECN will affect more than one detail.
The history will also informthe viewer when the
ECN S weree issued. Being the ECNs are engineering
changes, the program will also list the amount of
“E” time that is generated through the ECNs in both -
bendi ng and fabrication.
F. CONCLUSI ON
This concludes an insight into a few of the planning

prograns and the reports generated as a result of the
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entered data. Wth the addition of these prograns into
the pipe planning process, the job of the planner has
not only been streanmined, but it has also added the
benefit of accuracy to his everyday task. The Pipe Shop
planner. is currently developing a programto sell this
concept to other shops. The program stresses the
benefits and advantages to both the Pipe Fabricating
Shop and PBI as well as the inportance of |abor
standards as a foundation upon which efficient, quality
production is built. Since the start” of the MARAD
project in the Pipe Fab Shop there have been
significant cost reductions. as mentioned at the

begi nning of the report, the entire original piping
procedure had to be evaluated. Muny drastic changes
had to be made in the production procedures, such as
separating the pipe fabrication fromthe pipe
installation . Wth the change in fabrication and
installation areas along with the application of |abor
standards in the Pipe Fab Shop, there was a reduction
in the nunber of fabrication enployees required to
support the installation people. Wen the devel oprment
of |abor standards began, there were approximtely 50
fabricators supporting the installation. Presently the
tier of fabricators has been reduced to 17, not
including some of the support services such as dipping

i nspection and warehousing personnel. The installation
area is still about the same as when there were 50

fabricators. The cost reduction in fabrication
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anounted to $686,400.00. When the conputer was added to
the pipe fabrication planning procedure, one of the
measured benefits was the elimnation of time consum ng
bookkeepi ng.  The books had to be kept manually to
control the newy installed tracking system Wen the
conputer was inplenented, the bookkeeping task was nore
accurate and could be centrally controlled by one
person. Wth the elimnation of four sets of books,
two man years could be assigned to nore

productive tasks. This anounted to a bookkeeping cost
reduction of $40,800.00. The procedure for getting the
two man year figure is fromthe fact that four nmen were
keeping the same books in different |ocations. They
spent approximately half their time keeping these books
updat ed. The conbination of the two cost reductions

amount to a total cost reduction of $727,200.00. There

al so has been imeasurable cost reductions that have
resulted fromthe inpletation of |abor standards and
other uses of the conputer in the Pipe Fab Shop. By
continuing with the application of |abor standards in
the Electrical Shop and Bl ast/Paint Booth areas, cost

reductions will no doubt continue.
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APPENDI X A

LABROR STANDARD PROCESS SHEETS

The following |abor standards process sheets and source data
sheets are all the required forns needed to. apply !abor standards to

work performed in the electrical craft area

The electrical work has been classified into three categories

These categories distinguish the operations perforned:

(1) On _Cable
These forms consist of:
(a) cable |abor standards process sheet

(b) source data sheet pick off charts for tags

cutting , pulling and banding cable .

(c) cable pull form

(2) on_Equi pnent

These forms consist of:
(a) equipment |abor standard process sheet
(b) cabl e hookup pickoff sheet

(c) standard electrical synbol Iist.



APPENDI X A ( CONT’ D)

(3) Ear Mscellaneous Wrk

The form consists of:

(a) miscellaneous |abor Standard process sheet.

Each | abor standard process sheet utilizes the-pick off type of

charts which has nunber of advantages for this we of approach to

establish |abor standards.

(1) The process of applying the standard is sinple and the
fornms easy to work with, requiring instruction to
use for a person famliar with the work

(2) No judgment decisions are required as the selection of the
standard is based on identifying sizes, types, nunber of

itens, etc. " describing the part or work

(3) The standards shoul d be consistent as the chances of error
will be miniml using the sane type of procedure to apply a
standard

(4) The standard takes little time to apply.

(5) Areviewof the standards @t any timcan be made quickly
as the fornms and procedures are easy to work with

(6) ne accuracy of the standard once validated would apply to

all standards established frcm these forns.



APPENDIX A-1

CABLE PULL =
cCABLLE LABOR STANDARD

DATE

PROCESS SHEET

ELECTRIC DEPT.

ITEM DESCRIPTION

JOoB DESCRIPTION

PICK OFF CHARTS-ALL TIMES IN STANDARD HOURS
(INCLUDES | S» PFD D)
«THESE TIMES INCLUDES 25X SHIP INTERFERENCE TIME

- D
o 1. 2.% 3. 4. %
A B C <|rRATE RATE E cutTTIngPULLING D, *
cABRl EwmlDwow TYyeElL mwg_urL-rNc-rAL« L ENCGTH T°3{A—> T0 3{@ BANDING

ot ] e et

A | et fne] el ] o [l

SNt O A A R S O A oy I

'
.—...-.—.—._......._l.___.--_.....___....-.—....--—......r_—.._.

SR (NG S W P W

WORK ORDER ™

WORK ORDER

WORK ORDER

WORK ORDER ™

WORK ORDER =™




APPENDIX A-2
CABLE IABOR STANDARD PROCESS SHEET - SOURCE- DATA

TAG PICKOFF CHART
5 RATE o RATE o RATE

Fo o AV QW Qo
L& ¢ L& & & & SETUP TIMES
R A N R T il
T | L0E7 13 D1 | A £y 9Y | .09
s . 7 . .02, . \
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7| .38 ' .32 27 86 ' .72 12 1,34 .13
o L) 28 89 | .75 [ .37 |1 .16
T .48 .37 29 92 1 .78 [ T.40 /.18
B .43 ] .40 30 98| .81 15 T.44 |1.21

PTICKOFF CHART FOR CUTTING AND PULLING CABLES |

SETUP TIMES
CUTTING(. 103 HRS)
PULLING(.!18 = # OF WORKERS)
RATE = RATE RATE

R R Lo E
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0 |.16 | .26 ] 00 321 .72 [1-09| 1.9 350].48 [1.22] 1.85 | 2.56
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APPENDIX A-3

CABLE LABOR STANDARD PROCESS. SHEET - CABLE PULL NO. 1 (Cont.)

§ ¥

| | S d N |

SOURCE DATA
NO. OF
~ABLE NO. DWG. NO. TAGS TYPE-SIZE LENGTH REEL NO. REMARKS
1P)-4P-C(1) 320-055 TSGU - 4 |
v:(llié.'z«a'a-w 40 320-073 [0 DSGU ) \) lqs 303L1 £aRk
| 12 A 161 | 243) (
 K-Tw194 W DSGU - 4
12 416l 2980 (
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. L e - . L@l LAO 1 {
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- F N— 4“' 141 2981 (
. K=TW . " - | 1
| /. v W6 3073 !
' K=TW189 L FSGU - 4 .
| ‘ 2 v g ey :
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| |3~ . : v 146 WKL)
K=TW191 " FSGU - - . ,
2 i vi M8 3053
- T GU -
Kooz P v 148 30s3
K-TW212 " 7sGU - 4 '
- L2 v 189 303 ¢
K-Tw213 ' " . 78GU - 4 e T P A
/- v 151 h
K-TW214 L 7SGU. ~ 4
[ v 159 203 !
T - DR ¢
K-TW216 : W Jos 7SGU - 4 / [ SC' ! 303,
K—-TwW217 " s 78GU - 4 L ' s P
" | o v 159 03
g W 7SGU ~ 4
K-TW219 " ) e 786U - 2 s 1eq 2,421 |




APPENDIX A-~4

- e

PBI DWGEG. #
SY»M6

fEOUIPMENT LABROR
STANDARD PROCESS SHEET

ELECTRIC DEPT. LOCATION

ITEM DESCRIPTION

JOB DESCRIPTION

PTCK OFF CHARTS-ALL TIMES IN STANDARD
(INCLUDES 152 PFD)

+THESE TIMES INCLUDES 25% SHIP INTERFERENCE TIME
SET-UP
.59

* CABLE_HOOKUP
TERMINATION

TYPH TIM% QTY .| TOTAL SET-UP
.38

EQUIPMENT PREP.

] 35 ) 2 .45

3 |.e0| 4 [.70 SET-UP
.59
5 |.80| 6 [.95
* MOUNTING EOUIP.
7 |1.o9d 8 |i1.2
g |1.3| 10]1.4 EQUIP. CODE
SIZE
it {t.59 12 |1.865
TIME FROM ————
) SYMBOL BDOK * TES
A7y . TOTAL Sl
TOTAL HRS. TOTAL HRS. TOTAL HRS. TOTAL ™
WORK ORDER # WORK ORDER # WORK ORDER # WORK DRI

;

] . |




APPENDIX A-5
BEQUIPMENT IABOR STANDARD PROCESS SHEET - SOURCE DATA

CABLE HOOKUP PICKOFF SHEET

SIZE ENCLOSURE SIZE ENCLDSURg"

CODE SIZE SMALL| MEDUIM | LARGE SMALL [MEDUIM  |LARGE
CABLE TYPE
ONW-3 THRU 23 .24 .82 |.54 3SWU 1.02 1.87 3.06
TNW-3 THRU 23 .33 (.12 2.11 | 3sWu-7 2.28 4.17 6.84
FNW-3 THRU 23 vy 1.29 2.62 | 3sWU-10 3.22 5.89 9.66
MNW-7 .71 2.41 4.54 | 3sWu-i4 4.47 | " 8.18 13.41
MNW- 10 .98 3.33 6.27 | 3SWU-19 6.00 10.98 18.00
MNW- 14" 1.33 | 4.52 8.51 | 3swWu-24 7.60 13.91 22.80
MNW- 19 1.78| 6.05 11.39
MNW-24 2.22| 7.55 14.21 | 2SWU-3 .54 |.68 1.94
MNW-30 2.76 | 9.38 17.66 | 2SWU-7 |.64 3.28 5.90
MNW-37 3.38 11.49 | 21.63 | 2SWU-10 2.2l 4.42 7.06
MNW-44 4.00 13.06 25.60 | 2SWU-14 3.21 6.42 11.56
MNW-50 THRU 150 | .33 ALL SIZES 23WU-19 4.32 B.64 15.55
TNW-50 THRU 150 | .49 ALL SIZES 2SWU-24 5.44 10.88 19.58

25WU-30 6.78 13.56 | 24.41
DSGU-3 THRU 23 .22 .22 2.68
TSGU-3 THRU 23 .28 1.56 3.41 | 3sU-3 .88 1.58 4.45
FSGU-3 THRU 23 .34 1.89 4.14 | 3sU-7 1.97 3.55 5.52
7S5U-344 51 2.84 6.21 | 3su-10 2.77 4.99 7.76
6SGU-100 THRU 200| .83 AlLL SIZES 3SU-14 3.85 6.93 10.78

35U-19 5.19 9.34 14.53
| SWU-2 .28 .51 .84 35U-24 6.33 11.75 18.28
ISWU- 14 .94 1.72 2.82 | 3sU-30 7.90 14.22 22.12
| SWU-20 1.27 | 2.32 3.81

TTSURTTNW-1 1/2| .33 1.22 2.3
2SWU & 2SWSU-7 1.89 3.46 5.67 | TTSULTTNW-3 .57 2.11 3.99
2SWAU- 10 2.67 5.34 9.08 | TTSURTTNW-5 .88 3.26 6.16
2SWAU- 12 3.19 5.80 9.57 | TTSURTTNW-10 .71 6.33 11.97
2SWAU- 14 3.17" TTSURTTNW- 15 2.52 | 9.32 17.64
2SWU &2SWAU-19 | 5.00 9.15 15.00 TTSUSTTNW-30 3.32 i2.28 23.24
2SWU &2SWAU-24 6.30 11.53 18.40
2SWU & 2SWAU-37 | 9.67 19.43 32.88
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EQUIPMENT LABOR STANDARD PROCESS SHEET -~ SOURCE DATA

STD 5. NO.

713(100)

7113.1

713.1(90)
713.1(100)

n3.z,

713.3
713.4
713.5
713.6
n3.n
713.8

Nni.9

713.10

713.11

714
715
715.1
716
716.1
717

' 717.1
710
710.1
720
720.1
720.2

STANDARD ELECTRICAL

SYMBOL LIST

1TEM

Cable asacmbly, 125V, 10A, §BM-4000,
3 cond., TSS-4 cable, 100 ft length

Holded Plug Kit, 300V-6A, 125V-10A,
SBM-4000 (7 Cond.)

Cable Assembly, 125V-10A, SBH4-4000
(7 Cond.) FS5-2 Cable

Cable Assembly, 125V-10A, SBM-4000
{(? Cond.) 2 54W-3 Cable

Holded Plug Kit, 300V-6A, 125V-10A,
S$BM-4000 {14 Cond.)

Molded Plug Kit, JOOV-6A, 125V-10A,
SBM~-4000 (24 Cond.)

Molded Plug Kit, 300V-6A, 125V-10A,
SBM-4000 (30 Cond.)

Molded Plug Kit, 300V-6A, 125v=10A,
SBM-4000 (3 Cond.) (90°)

Molded Plug Kit, 300V-6A, 125V-10A,
SBM4-4000 (4 Cond.)

Molded Plug Kit, J00V-6A, 125V-10A,
SBM~-400 (9 Cond.)

Molded Plug Kit, 300V-6A, 125V-10A,
SOM-4000 (4 cond.) (909)

Molded Plug Kit, 300V-6A, 125V~10A,
SpH~-4000 (3k12 Cond.)

Molded Plug, 300V-6A, 125V=-10A,
SHM-4000, (40 Cond.)

Epoxy splice kit, for DS5-3 cable

Obsolete

Superscded by Sym. No. 715.1

Plug, DP -~ 40A-125V DC Malo

Superseded by Sym. No. 716.1

Plug, 30 - S0A-250V-DC ~ male

Superseded by Sym. No, 717.1

Plug, 4P-40A-450V AC Malo

Superaeded by Sym. No. 718.1

Pluy, 121-5A-12%V DC

Superseded by Sym. No. 720.3

Supcrscded by Sym. No. 720.3

Superseded by Sym, No. 720.3

5428-L

STD DVG & SPEC

MIL-C-24231/1

HIL-C-~24231/3
HIL-C~24231/3
-001
MIL-C~24231/3
-001
HIL~C~24231/4
-001
MIL-C-242)1/4
-002
MIL-C-24231/4
~-003
MIL-C~24231/2
-001
MIL-C-24231/1
-002
M1L-C=-24231/3
-002
HIL-C-24231/2
-002
MIL-C-24231/23
~-001

HIL-C~24211/4
803-1197255

56202-73862
HIL-R-2726/1
$6202~-730082
HIL-R-2726/2
5$6202~73002
MIL-R-2726/3
§6202-73402
MIL-R-2726/4
Hs17791
HE17791
HS17791

STOCK NO,

9G6150~00-661-8380

1115935-00-706~9360
115995-00-070~9489

115995-00-070-9512
115935-00-705~1665
115935-00-064-2036

145935-00-064-2038

115935-00-064~2037

115995~-00-657-6313
5.5

9N5935-00-170-3061
1115935~00-452-4199

YNSYIH-00-935-2235

S-¥ XIaNHdAY
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PBI DwGo. #

LOCATION

TITEM DESCRIPTIOA

JOE

@

DESCRIPTICN

PTCK OFF CHARTS-~ALL TIMES IN STANDARD HOURS
(INCLUDES 15% PFD)

«THESE TIMES INCLUDES 25% SHIP INTERFERENCE TIME

SET-UP .44 HRS SET-UP .75 HRS
¥PACKING MCT *SHOOTING STUDS
{ MCT # COMPARTMENT
| LOCATION DWG #
# OF CABLES # OF STUDS
SIZE OF MCT
TIME/MCT .120 HRS TIME/STUD .05 HRS
TIME/CABLE .065 HRS
TIME/BLANK .023 HRS

TOTAL HRS.

TOTAL HRS.

whDW NRNOER #
2 AR e e ®

(
(




APPENDI X B
BLAST & PAINT Pl CKOFF CHARTS

The Blast and Paint Picibff Charts are set up by the area of a
piece in square feet. The paint chart is broken down into two
categories; flat surface and irregular surface. |Irregular surfaces
woul d include stiffeners and any other irregular shapes wel ded to the
surface. The blast chart is broken dorminto categories also;

sweep blast and full blast. “Sweep blast”is a type of blast used when

two pieces are wel ded together and the shop priner was burned or
ground off in the area of the weld and small rust spots are
developing in these areas. The sweep blast is used to put a profile

into these areas for paint to adhere to. “Full blast” would be used on

heavily rusted areas.

The tines on these charts include the process times and manual
times for blasting and painting. They do not include set-up and tear
down of operator or equipnent, get and mix the paint, load grit in

bl asters, or cleanup.

There are separate charts for painting of small parts, and set-up
and tear down for blasting and painting. The set-up and tear down
tinmes nust be added to the blast, paint, and small parts painting
chart times . These operations may occur only a fraction of the

time or a nunber of times per job depending on the job content.



APPENDI X B ((CONT’ D)

The pickoff chart for painting” small parts is based on the area
of a4 X8 table that the part would cover when it is |oaded on the
table. The full blast category will be used for blasting of smal

parts.



APPENDIX B-1

BLAST AND PAINT PICKOFF CHART

PAINTING TIME IN HOURS BLASTING TIME IN HOURS

AREA IN SWEEP

SQ FT SURFACES SURFACES BLAST BLAST
0-100 .066 .089 167 .298
100-200 .132 179 .333 .597
201-300 .198 .267 .5 .895
301-400 .264 .356 .667 1.20
401-500 .329. b4 .833 1.49
501-600 .395 .533 . 1.0 1.79
601-700 .460 .621 1.17 2.09
701-800 .526 .710 1.33 2.39
801-900 591 .798 1.5 2.69
901-1000 .656 ' .886 1.67 2.99
1001-1100 721 .974 1.83 3.29
1101-1200 .787 1.07 .2.0 3.58
1201-1300 .854 1.16 2.17 3.88
1301-1400 .920 1.24 2.33 4.13
1401-1500 .986 1.33 2.5 4.48
1501-1600 1.050 1.42 2.67 4.78
1601-1700 1.12 1.51 2.83 5.07
1701-1800 1.19 1.60 3.0 5.38
1801-1900 1.25 1.69 3.17 5.67
1901-2000 1.32 1.78 3.33 5.97
2001-3000 1.39 1.87 3.5 6.27
2101-2200 1.45 1.96 3.67 6.58
2201-2300 1.52 2.05 3.83 6.89
2301-2400 1.59 2.14 4.0 7.20
2401-2500 1.65 2.23 4.17 7.51
2501-2600 1.72 2.32 4.33 7.82
2601-2700 1.79 2.41 4.5 8.13
2701-2800 1.85 2.50 4,67 8.44




APPENDIX B-2

BLAST AND PAINT Pl CKOFF CHART

PAINTING OF SMALL PARTS

AREA OF PART

IN SQ FT 25.5 .75 1 1.5 2 2.5 3 .35 4 6 8

HOURS .007 .008 .009 .011 .013 .015 . 016 .017 .018 .019 .026 .029
SET. - UP FOR PAINTING (I N HOURS) SET-UP_FOR BLASTING (I N HOURS)

NO OF NO. OF

OCCURRENCES 1 2 3 4 OCCURRENCES 1 2 3 4

SET-UP & SET-UP &

TEARDOWN 062 .124 .185 . 300 TEARDOWN .096 .192 .282 .383

TRANSPORT

POl NT .075 .15 .225 . 300 CLEANUP 797 1.59 2.39 3.19

SET-UP & TEAR PARTI AL

DO EQUI P .38 .761 1.41.52 CLEANUP .10 .20 .30 .40
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®
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N AP NO. OO

'1 A.FNO.<O> 15 CONN. TO A.F NO.<D>

| ON SPOOL NO. 9433-52.4-CI>M.

2, A.PNO.I? IS CONN, TO A.FNO.<0»0N
| SPOOL. NO. 9433-524-CRFP

3. V-8,V-14F-67 /F-66 ARE TO BE

; KEPT LOOSE FROM ASSM.

4. A P No (z) \s CONN To WERMOMHER
:5

LINE .
L\ 6. P-48 HAS A FIELD JOINT I\ml"il'i.i

Alr-aaly 2wzu:sw HAZL « SI-B.EHD BASS 1 MV 1l
ALF-45] 1 |5 wrioeo xaze esieB W10 Boss &y 4
£ A\P-4D 95’]_(_, A_A X A ) ®
&{ paclsi] | . '0)
£ O P41 1PS TUBE 90-10 cu.-n1. [
an B
Alrs | 1 90% ELL, A
F-cGla | WL
rer| 2 || rFie. 2s0® si-w
v-8 GATE Vo i00"
V-14 A7 SWING CHK. v 85 FLG B kz.

i
[
IPC NOJQT Y| DESCRIPTION

SPOOL NO.94.33-524-CBN-REV. £
DRWG NO. 9433 -5 2 4.0856-RFV.




Apperdix D

TDME KEEPING CHART
(Pipe Shop Pilot Program)

7 i
WORK DETATL TYFE OF

ORDER # DRAWING §# /OPERATIQ REASON **
%

6:45

7:00

7:15

7:30

7:45

8:00

8:15

8:30

8:45

9:00

9:15

9:30

9:45

10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
12:30
12:45

1:15
1:30
1:45
2:00
2:15
2:30
2:45
3:00
3:15
3:30
3:45
4:00 N
4:15 ]

*TYPE CF OPERATION: **Use this colum only when type of operation
1. Sawing mmber is 3 or 6.

g
i
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FABRICATION ESTIMATING STANDARDS IN DECIMAL HOURS
EXCLUDIHG BEHDING

Add for:
1 Hole Drilteds =16 Black Sceel : Plpe —4 ___ Diam.
1 End Theeaded '
]
PIECES OF NUMBER OF JOINTS BRAZED/FIY & TACK
Fire . llz 1|4 s clilclolululnlnlululu
' .12 .50 .72 .98
F) .12 .98 1.3 .
s .94 1.3 1.6
4 1.6 2.0 2.4
s 2.4
s 2.4 2,9 '
7 3.4
'
1.9
)
4.5
e 5.1

JIHS 4J0-XDId TYNIDTHO
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P.R. I, “,0, NO,

CARBON STEEL FITTINGS

HOURS
P.B.I. DWG. NO. ) SHEET NO. DATE
1 2 3 4 SLEEVE 0" LETS poLr SCI
SInn JOINT JOINTS JOINTS JOINTS FLANGES VALVES POSSLES FLANGE FII'TNGS
N ]
12x 20x 28x 3% 23x J6x 31x 20x% 16x
Sll
t2x 21x 30x A1x 26x% aox J2x 20x 16x
3an
15% 23x J1x 43x 27x 42y 3x 20x 16x
1" V
19x 3% 59x% 80x 29x 43x J6x 20x 16x
,‘l" '
20x 39x 01x Blx - 30x% 43x Ix 20 16x
lL;"
21x 40x 62x Bdx J2x 44x 38x 0% 16x
" .
23x 41x 66x 89x I3x 45x% 39% 0% 18x
:‘t,ll
24x% 44x Tix 94x Jx 46% 40x Jox 18x
v .
25x% 46x 72x 95x 35x 49x% A2x 0% 1%
3y .
37x 78x 105x% 143x 5Ix B83x 69x% 40x Jox
4»«
43x B82x 125x 166x 55x 87x 72x% 40x 30x
S"
AnX B80x 130x 173x 58x 90x 73x 40x 30x
6"
AR 93x 137x ., 104x 63x 91x 5% 40x
a"

IFIHS JJ0-DTd CESTASS
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PHE V.0, §

——SIL-BRATE_EITTINGS HOURS
P.D.T. DIad. 0 SIFEIS 4 - PN
1’ 2 k| 4 SLEEVE 0" 133 wore F W

S1Zn JOINT JOINTS JOINTS JOINTS FLANGES VALVES BOSHES FIANGE Fiim s

8x 15x% 23x 31x 3x 23x 23x 20x 145
L

11x 19x 28x 38% 36x 26x 25% 21x 14x
3/4"

12x 21x 30x 43x I9x 27x 26X 21x 14x
ll'

14x% 25x 34x 47x 41x 28x 27x 21x 14x%
1%

17x 28x 39x 53x 46x 21x 29x 21x ldx
l','l

18x 3x 46x 60x 53x 3x 32x I2x 14x
2”

21x 35x 48x 62x 54x 38x 36x 2% iox
24"

22x I7x Six 67x 57x 40x IMx 72x 16x
3"

23x% 38x 52x 68x 64x 41x J8x 2% lux
kL '

50x 82x 119x 154x 137x 103x 80x 41x 28x
4" .

52x 87x 123x 161x 145x 105x 82x 4in 26
5"

67x 113x 158x 205x 188x 133x 97x 4ix 2bx
6" .

107x 176x 246x . 31/1x 277x 205x 137x% 41x
g" 1 N -

LHHS JJ0-DTd dISIATI



£-2 XTpuaddy

r.nat, WO,

SEAMNLISS STELL FLITINGS

Hands

p.LIL, DIS. SHERES § - DA
1 2 3 4 SLFLVE 0" IETS LU HY SCiw)

S17E JOINT JOINTS JOINTS JOINIS FIANGES VALVES DOSSES FILANGE [ ORI

13x 22% 31x 41x 23x 42x I5x 21ix 18x
t"'

15x% 23x J4x 45x% 26x 46x 37x 21x 1%
3/4 "

17% 28x 0x 52x 2% 49x IBx 2ix 18x
l L]

23x 46x 2% 94x 29x% 53x 39x 21 18x%
14"

26x% 49x 76x ! | 99x 30x S54x% 41x 21x 18x
1y !

/

27x 52x 7% 103x 32x 57x 42x 32x 18x
2"

268x 53k 82x 100x Ix 61x 43x x 20x
zl’u .

30x 57x 05x i1 11ax 34x 62x 45x 32x 20x
ki .

33x 60x 98x 115x I6x 65x 46x 37x 20X
"

49x 92x 122x 175x% 48x 97x T9% 41x Jix
4"

57x 103x 149x 199x 53x 110x 91x 41x Jix
5" ,

60x 107x 154x 205% 56x 112x B82x 41x Jix
6" X

68x 118x 172x 229x 62x 122x 88x 41x
8" .

-y - )

IEIHS I0-0Td @ESIAHS



DATE:

REVISED TIME SHEET

FABRICATOR DALLY WORK SHELTT

NAME: EMP, #
“ORK ORDER.] HULL } LEIAIL TIME RE- 1F PARITAL - SIOW
NUMBER LETTER CHARGE WORK | "E" | OOMP. PART. REASON
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